Synaptic organization of type 2 catecholamine amacrine cells in the rhesus monkey retina.
Two types of amacrine cell immunoreactive for tyrosine hydroxylase, the rate-limiting enzyme in the catecholamine synthetic pathway, are present in the retina of the rhesus monkey, Macaca mulatta. The well-known dopaminergic, or type 1 catecholamine amacrine cells have relatively large cell bodies almost exclusively in the inner nuclear layer with processes that densely arborize in the outermost stratum of the inner plexiform layer and fine, radially-oriented fibres in the inner nuclear layer. Type 2 catecholamine amacrine cells, in contrast, have smaller cell bodies in the inner nuclear layer, the inner plexiform layer and the ganglion cell layer, and have sparsely-branching processes ramifying in the centre of the inner plexiform layer. Although type 2 catecholamine cells are more numerous than type 1 catecholamine amacrines, type 2 cells contain less than one-third the amount of tyrosine hydrolase as the type 1 cells. Electron microscopy of retinal tissue immunoreacted for tyrosine hydrolase by the peroxidase-antiperoxidase method revealed synaptic input from amacrine cells at conventional synapses, and bipolar cells at ribbon synapses onto the type 2 catecholamine amacrine cells. Curiously, although the synaptic input is comparatively easily found, the output synapses, or synapses of the type 2 catecholamine amacrine cells onto other neuronal elements, are rarely found. Some synapses of the type 2 catecholamine cells onto non-immunoreactive amacrine cells have been identified, however. This unusual pattern of synaptic organization, with many identifiable input synapses but few morphologically characterizable output synapses, suggests a paracrine function for the dopamine released by the type 2 catecholamine amacrine cells in the primate retina.